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(54) [f6M®*w] ^mmm^otitmu 



(57) [®|«?] 

mm i:tt?>tmmmmm^mmmmizii\^ ^x . 
^mn^com'f'^mMcnmx-h-ox . ^«is*^^> 

'iti,z^i£thus'M-<Di.^mzim.^tixtch 




1 

mm^m^m-^mk-t^^fzmz^ M?^^>rm 
m^tifzu-vn-y ^m^rmm^mizM^gj ^jurar i 
xm-tm^m i mmcri^mmm. 
m^m ] ^mi fz\mwmm<Dmzmmi-m 
mcomatim^'notii^criumtLx. mmmcow^ 

mt^mizmmLxMmm^i ttzii2im<r) 

ij'^Mi)^i^^mi,ztfzimm.ii^(^'mMi,z3m^ 
mizt^rzii>i,z. m'fmM^M^f<)\^ri^ixmm 

Hn -y ^m.mmm.cr)mmi:^hmix\ ^mm4(D 

imme ] m^biEiimi^^izx <o^^thm^ 

mt fziimMm<Dmizmtmmmcomm 

^mmmmt i^-rif^Mmmmtsmmzm 

mtxm-t^^mmmmim^commw., 

cif *ja7 ] ^mmi^^m^^zmm ttzt tmm 

^^»im^(^mmizttiimjm*^^^Mmm^ 

mi,zi-i>fzmz^ ski^Mi:Mmj^fiyi:^ixmm 

[0001] 

[m<7)m-thmsm] ^mm^. mim&t ixm 
(M^mmmm izm-t^, 

[00 02] 

m^X'hi^ t i^^mmmtizmiixti *) , m^r^^^ 
\:'/vi:^^-ytyxm^x'himmm^m'i'ii. m 

[0 0 0 3] 1 9 87^(Cfcttl.Tang/^oa 

mmn^mMi-<r>^\z j: o , i o v t v ^ 3 mmm 
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2 

fft' 1 0 0 0 c d/m 2 1 1,^ 3 S»jKc^)^2r^-t^il 
f*)1^3gWlliE$ix;^i t *»^> (Appl .Phys.Lett. . 5 

1.913(1987)), mia*, mmmzmx<nm=tmm<r) 
mw^mnm<n^%. mz[i±mm<mmim)t^ 

[0004] i}-i]^i^wmmdmi-mm^im 1 1 
10 immzm. ■ mm lt« L^cSBtsi^T-* ^ „ c <?) 

»ffi2i:Kfli6<?)raicJ'|-gP«;iI7*>^mE5:iEt!)Lt3^ 

[0005] ^mwmmt lxm. m!&.f.zmi. n 
mim^<. ti^'o'R^x'hh^itim^^ix. ttzm 

m^mmi^^mi}m< . ti^-y^'&xh hzttm 

*$n, 1^^^2-3 1 1 59 l^^$B, »lBg5 9- 
19 4 3 9 3^'m^j:}i\,zm^^fltziitmtm^tlX\^ 

20 

[ 0 0 0 6 ] ■ wmmimB.-fhimi,z\mmiSL 

mm^^m'fh:fim^z\i-WL\,z%i^m&m^^hii. 
I, ztLii. -miz:um?:m^-tiwmmim^ 
mi,zt5\.^xm-ti^ ■ immnzMLx^m*^ 
hhfzi^. mn^mx-mmmmmmt^j:^^- 
(,X'h6. 

[0007] mfS.^mff)~-^xhhM^mmim^ 

30 8, m9iz^t, ztii^ii),^-fin,3mmmx'3mm: 
t?>rzib(r)M^mmmx'h^, mmy-^-yi-^x'. * 

0 a, 1 0 b, 1 ocX'im.^'^xn<mmx'$>^. z 

•y ^i-- 1 2 C0T1il,zm^8 a . 8b, 8 c A>'iga§il 

mmms a , 8 b , 8cm*). ^mmi:&muzmz 
m'fm.9t:mtiitmmx'hi. m9i±mm^x\ z 
timmjH t mm(.z i o<7)fiEjigi*i i o i,zmm<Dmm 

40 8a, 8b, 8 c*<i^-v -y 1 20T:^tCj)§*^ Z 
[0008] 

[S6BB*i)K^LJ:3tt-|.il}S] 07, 08, 119 tc^ 

■tid^j:0.mmim^^xmmf^mm^<r>m ■ m 

50 ^^ttK±(;^«l«*^^^«L7tfit, 



3 

y^f^mi 1 mcommiz'fT o -mm s , 

[0009] 5fe-f , mma)^mMz-ourmm-i-^ . m 
^mmmx-mm ■ mmmt:m^mm±izmmti 
xmizti^^x. mmm-b^i^mmi^m ■ mmmi, 
±izd:m^mmmmTm5mmizmmmKcor 

mm2 ■.wmmt^hm.Uinmm'i-m.i.x'f^-?- 
ymmzmmtt^mx-m^^t. nm<r>m.^iJ^^~ 
ymmzmrfh'7^'?, 

wms : Mmm't^m^uzftmm^mR±izm*m 
mf.:mj^-^iimx\ m<^mmiim^ttii± 

[0010] ^mmmmmzmw.. -^x^^i^^ -y 
^y^. m^mm^zmLtzmMm^t. nm. 

i^mt'^7)v^-^h,^s, u m<mmm'mL^ii 

[0011] wmmifmLtzm.mmwi. 
9. i^^-vS'-. -fey-t, mmmimmLx^mm 
<r>m^^^\^^^%'^ot . ^nxt^t^hmn^titz^imfA 
m^^yx V k Lx^nmmm^f^^zuxLx l 

[0012] mmyx hm<^$WMj. amcomm. 
mmmm&. ^cm^mmmzx-ox^co-f^x 

■ mmm<r>mmimA^-m-^nmm-y-x'h 
hm^Ff^^izm^x-thtzifx. zm^^rx h 
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Ltz^mmmmmzmmi-hr—? xjii-y hto 

?m^^<^ma. mm ■ mh^i:mmztzt^z^J: 
I.. ti^oT. ^^^is^xhm'fm^t^^xii. WIS 
mmmm'fnmmit^m'rx±^^j:!S]mb ^r-^-cv^ 

[ 0 0 1 3 ] i -jt, mmm^m^mmxu. w 
mmAmm uzm=Fm.±w\-<r>mm^ m^^m 
10 ■ri^yf'i-yximimzmmz^oimfp^iizb 

m:2XVtfi^<ts:h. 

[0014] <*:{c. mtl<2><m^i,z-:>\^xmm-h. « 

uzm'f-mwd:M(Dmm.^mmmtii.m(r)^ y 
Ti-yx^mmo±.x'Mmmmnm%mMi 

(nwtmmmmm>^zmth. ^wm!m%mm 

MmmiixdiL-i:'fiofzisb<r)tmi. W^. 

m^^mmmmmz^htc^^t. -m\t 
m. zm.\'cMMm<r>mmi'^mmmm^%mi-mz 
mx-thfz>hx'hh. 

[0015] mmumm^z^mmm^m'fHzw^ 
m.mmmt^j:h. ^<r>^^tix. wim(r)-m 

100 16] tfz.^m- mmmmrzizmmmb i 
xmsuzik. mmm^zmimm. ^^mmm^ 

[ 0 0 1 7 ] ioT. wmm^mi'imx'ii. tm 
( 1 ) xmKtzmm^j:^yTi'yxmm. ttziit 

m ■ mmmt^mz^zmmmbixmiLfzmz. ^^-f 
40 mmm<r>:(fxii!,immMmcr>mmm^'ifo'£^ 

mm'o. z(DZb-/)-i^h&'ms(7)mmm^±if^z 

bijmmb^j:*). ±m:iXha)-mc0^miZ'O>'j:tfi-oX 

[0018] ±M(^x 0 iz. mMffy^mmwi^zmt i 

^&<Dm^xm. is^xhnms,cr>mm'\m*)iHf 

mm^xn. m.^<r)m(ommxm. 

xn. i5ix/yx hft^asp^pcoK 0 tb tiso-r^-c sr 

50 £>^i:L-CV^7t. 
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[0019] ^zx\ :^mmmi. mmm^itm 

[0020] 

mtttiimmmAi^y^ h t ixmi-imizm. 
thu&m-(^^mzmmtix^j:^yx 
Mshi^msmzm-thzt^rwmt-th^mm^ 
m^co^m^mx'hi. 

[00 2 1] (2 ) Mie ( 1 ) (^wmmmm^Fm 
himmum^m^-^mfr^fzibiz. m5^y7>' 

ixmtmmmsx'^i. 
[0022] ( 3 ) ffiriE ( 1 ) ttzit ( 2 ) mmmm 
mMf-commsiza^^x . m^t^imimmm 
mizm^im^m.<r>Mimmi'€o tzubmrnt i 
X. mmm<^m.mmmtM^mmnim^ti:^t 
immimm t ?^!smzmmlxM:mtlmmw. 
x'hh, 

[0 0 2 3] {A)mi{3)cr>-mm^mm'i-m 

mif^Mi}-hmm\,z^tz\tmMi}^h^mM^zi^m 
^mzttfzi^iz. m»Mm'&f<)v:f^i^Lxm. 
mmzm,Ltzmm.3tm<r>m^m.x'hh . 
[0024] ( 5 ) fria ( 4 ) aywmmmM'i-<r)^ 
mmm.\,zii\vc. mi<r>^:^vnmms\xm%L. n 

xhh. 

[0 0 2 5] (6) «-?tiE7L<7)S*S^tcJ:OI63K-ri. 

^wmm^^th ^mmmMi-<r>^mmzii\^ 
•c, ^imfz\mwmm(^mizmthwmm<D^m 
itfm^'ii^tzifyffiumh tx. mmu<^&&mmmt 

izmm Lx^mth^mmm)tm^(n^s^m.xh 

[0026] {7)-mi{6) (n-^mmmM=F<n^ 
js^BttJv^T. mm&Mmm.f>ztmLtzttmm 
m^'^^Mt-tymmi'Z t tz^tmmt^i^^M^z^m 
'^m\iZ-fi,tzmz^ mmMiv^-^j^ivfiitLxm^ 
mmz^m Ltz^wk^mx'h t , 

[0027] 

mzwfim-h. ^rfc. \xf^z7p■fzmm<^nmml<zii\.^ 
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x\i. \^-ftii,^mttz\mmii imm-f htz^<r) 
mmmx'h ^o.ttz.y^^v nm^mmi-i i m 

[0028] m2ii. mLStfzitmMt: immt 

T, rxhrnrnmshi 3{i. Mmmij^m^uzmi 
ttziimmw:!>'x h k ixmtim^z^^t^ 
ushin-<Di:mi^z--i^i\L Lxmtx^j: ^ . t-t-h 

10 -9-1 5, j^-r-y^'-i 2. mmwmtmfioix. 
^oyxhftsfflgpfti 3{j, m^m ophm. 

aWI 1 ^r^LT^SlL-CKOai-rit^i^tg^SrMJi 
[0029] *>*>^1Sigtit3UT . h#«ffigPS, 1 

3 ^a»fii LTfc § , mm i o T-s^^a^K 9 {zm^^ 

13' 5:a?tL, <J:0^«S8' im^LXa^. L-b- 

i>wdL(nimmmim.mth^^i,z\t. Mw^>\^fi i 

^ rav ^TfiM 1 3 5:K •? * tTfflSiiFB 1 3 ' i: 

mmmBfzm^thm.m^'^i.zM&Lx. 
13' <oa?f«^. -ptoiai o«isiafci}{ti.^x 

[00 30] I13«i, ^SS:KS«®tjij§Lf^4* 

mmimLxa^. z(r)m.mw,i. m2{zmm. 

(mmizM^J^'iV/l 1 SrSALTn-Fn-y^'Ml 9 

30 issofigMg 1 0 ^M'^^izvm Lfz^tyxv m 

m^&l 3 i^-thtz>sb(^Um.X\ K^^K^Tl 8{C 

m,^tix a*), Himm^Si 1 3 m^x-^ m 

[0031 ] i}>A>6mmizii^^x . yxhummsti 
3 irmmmmtxm . &m. 1 ox'm'mu9 tjjrjg 

L/iSl«iJ^Xhfflg|Sd!,l 3' ^a^LT. o-Fo.y^' 
Ml 9fcI!J0WfCo-KP7^Sl 9JKS>'N';U7"1 
1' 5rHfrK^*fyri8T'*S5l§LTfc<>Ii:t 

40 x'o. iXc^mmmmmm-t^^^ai. xs/N-yi^ri 

12:^1=, fflgBp°«l SJrBX'^aiLTfflaplil 3' 

-timn-d^commib-tizbti^X't?,. -t^j:h 

mrimicom^izitmix . m^shi3' <7)m»9^m 
i5Xx/mmio<^M^3\^m, -:>tmioizm 

mm^-rzbifix'%. ^mmm^mcrMmmi 
mhzbti^x'^h. 

[ 0 0 3 2 ] 04«, ■ mmmo^mzmmth 

50 mms<r)W^itm^i:^ofzi^crymM20i:mtl 
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^ms' . ^y^i5. hr>i3:i6' . Mill?, « 

[00 33] *>*>i.ffijifci3v^-c, mmi ox-m^m 
m9^zm^<^mmmmm^ix\'^miz, mm^m 

8 ' 2 0 (CSX 0 WtT*^^<;l^7' 11' i:mt 

xM^inyriH' x'M^^\^iixmmm8' <r)mi 

8' m*)iiiixt5<zk^zx'o.mmmmmn 
•tim-^iz^ M^^^fpyi i i:m^^xmmm2 2M^(> 
mmam o m Lxmma ■ t ^m-timx-m 

mm^tizmmmam^r^mth^cD^^zm i 
•c. m*m8- coMmm. ^tmi o^zmim 

[ 0 0 3 4 ] Ji^ lfzm4 t^tm^ 2 0 Srfiii. ^fS. 

mim<^mmiz}i\,^x. m^i o^M^mizm 
ifzttm^m8^'f'Wm2 ott^i^m^mi o<,z. trz 
i±mmio^-(>mm2 0izi^mtmmmmm 
izn^-ti izii. 04 (n'mm 2 0 1 0 tcs^ 

A'/i.T'l l$::frLTfgiBg$-tfiiJf<J:v\ Z<^mmm 

mm-fh b . TH^^2 0 mmi'izmmmam^i^ 
mtmmm^izmtx. mi oizmmmm<7) 

I. 

[00 3 5] $hiz^ 113{C:^tn-HO y^'Sl 9 
tC. 04lC^-f1^«iS2O£7)lSffit'J)l.l«li8coS^ 

i?^ 1 9 b^BM2 0 ^ffiffl-t-f fcM*i!l8^i(t^3<i^ 
■r^t«*<50:©^tJt«LT. 01 OlCfc(t-?.rxh#* 

^B\^r.mmh-tzbti^X'^. ^wsfm^m 
ummi±if6zbt>^x'^6. 

[0036] 05{i, Mic7)yxh##fig|5Sil3. 1 

sbirmmizmm'rhimmiim^m.com 
m^LTfe*). mmi oizM^^o^riiiiffLx 

S^0tgtg^ft^;^8x.TV^So-^<D7^'3M^2 IT' 
iS8cOWt*5T#5ffiji. BHipu-l^ayi^mBm 

2iizyx hmmus, 1 3 imm-tiumma m 
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m-^tzubcDumMi imm^-^izb^x'^m^ 
bm^i^jX'^^^oy'j:mm<r>zbX'hi. 

±j^cO03tiJJtl.D-Ho-y^'gl 9{i, o-Hn.y 
^'Ml 9F*It'^«ii80^I?^^b*iT'l=^V^ffiji. BD*>P 
- Kn -y 1 9 izi^X himm^S, 1 3 S:g«LT i> 
l«jS8S:»-fS;ti6comi®l 7*i<ifigL^ir^liji 
10 tc^oTl^&o C:CT\ BicJlSl Oti, 2-:>(0rxhii 
^fflgPiPp 13. 13b S-|B|WftIR OWtl. tc^t'g' I. 

[0037] i-^-mmi,Zi3^^X . fx hfttifigPiJ, 1 

^^'m%mLXii% . wmL\ of«i^iK9tw€ 

b#«fflg|5n°p 13b' $ro- FP v9Wm 

m.2\x^-SB\%iii.xmmmw iowt^mv 
t;&-l.f*S?S^N';u/ 1 1 ^^t^T^M 1 0 \,zyx h# 
«fflX°p 1 3 b i: UTBXOttft. § i:>\.zMzmkfhm 

T'§i>. -ffjih^. ^-Yu-y^mmm.^m^-f\z 
^mmm^mk-^hm:.<r>ni-^\,zm.\^x. fxv 

ftSfflSPfpl 3£0a:#iefia. «gl Oc^SS^II^B* 

^, *jj:t/rxh#«agiin°pi 30figii^i o'\i7)Ko 
• jxoaiLii^ra, osi oKii{ti.^«iisco# 

30 \ihZbifX:^h„ 

[0 0 38] 05tfcv^T^xh#«fflSEifiil 3 
b{±, 2J^Xh#«ag|5f„l 3S:A'.y^r'yrt^«^& 

i«M8c7)ffiffl«cpiiiagt^oyii^^, ^^(ciSfflti. 

^mm.^wm.8ft-t^-mmm.8 b t-ro 0 #;c 1. ^ 1 1 i 

0 . Wm8 b l:#iS-ri.^iftT'it/i'*>fc«)«^Srat 

m-^mamm-b n- h d -y ^'^^aft^srffi 

[0 0 3 9] *^Hgofi»B{i:, 07-9(-^1-3A' 

■y^5\:. eclfe*:. m-mm<mmm^m.^zii\rj: ^ 

«-^«li8a. 8b. 8ctcMt)§R&M. VX^'. 

LT ^fl^iljSJS-r I. C t I. , 
[0040] 

50 [HWJ] *«l*/t{±iHiUl^Nlfi!cli-rSJi^lr^t 



(6) 
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1 0 



mf^(n-mjM. mmmm. yx^mnm 

\t^fi^Kmxo\<zmM.uz. 

[004 1] 1) yy^Ym^mymm^: is'jt 

mco:fTmi,zhx ^mmHzx hco 

mm^mtfci,m^mcmz£-mt^timmb i 

xm-Ltz. 

3 ) mmm^3\mm ■. e 

JI:»3 1 0 - 6 To r rmT^zM^3\^th(r>mi-i> 

mt txwmuz. 



6 ) mwL^mn<rmmm^ •. 
mmm^u~h3A/s xm oooAtxi 
bixmuc. 

tfz. yx hm^&iit^am=f-i:Mmmit:mz 

«^-t^^^ti5(tl> 1 ^<-y^Xg<50|gB§^{±fFiei 
-7) O-^H-ftS (9 0+ ( 1 ON+1 ) M> ^t^: 

^. z<7)'^x^mmscomm^mi±&m'^<otim(r>mm 
\m { 5NM} ^i-tffls-t-s. ^-yx, ^(^m<Dm» 

mt^, {5NM/(9 0+ (lON+l) Ml XIO 

oxxmtii. n=M=icom^. mm^mcommm 

[i5%X'hh. 

[0043] mmm 

^m^(r)Wi^mm.x^mtz\immMi mm^tm 
^x\ yxvnmmmimm'i-ium^Ltzm 
^zm^i^m%^^mhLxmwi>t. motc^-t^' 
rcnmrnw^^m Ltz^t^zmi^ . m<mmB 
^<niLwm,ime<mo\,z^j:h. o^o. hi ooxs 
la t ]mth b . mmm.<r>^mn b m'mm.^m^ 

m&<r)^W}^t,i^x^^(7)m]i!iLtx'(7)xu. a 
i.umz±%Mzm^^ixx\>^tzn^^tirzyx h# 
mtmmmi)^ hms.^<m o m t x-cnx^ ^ ^ 
ttf d ^ fc m-t h . ^ (njjmnzm'i^^^m.m 



{ 5NM/ ( 1 0N+ 1 ) M} XIO 0%= { 5N/ 
(lON+1) ) X100% 

bimLxmiomum^(^^±.bt£h. 

[0044] 

imm^] mmmLx^fzx^^z. ^^w^m. 

mmm:'mfh:ibtiK'^h. 
10 mmcn^^-^mm 

[01 ] ^mmmmM'f<r>immm'fm^(r)-'m^ 

h\^<-y ^jMco-m^^tJomxh i. , 
[02] if^mcr>mmm.mmm^^'mmmxh 
I, 

20 [05] :^m(m<r)mmm<oimmi^tmmmx 

[06] 2|si%HBi7)«|^«(CfcftS 1>'N'7^IS<7)-^J 
5-'T^tXS0T'$)-?.o 

[07] fi^jRcovN'-y^^co^ggio-^j^^-tBrffiH 

[08] mm}m^(oim^WiC7)-mii^i-mmmx' 

[09 ] «!*c^Offii*^<7))S;Mliaco-0iiJ2r7S-rBlffi0 

30 [0101 fia5<7)«^»Cfc{t'S 1 >'N''yf-Xg«0-{?lJ 
5:^T^-rxS0T'S>.&. 
[^*^<0|MHfl] 

2 ^j&mm 

3 m&xm 

4 SbKii 

6 ^ 

7 laiiffliissm 

40 8 (8a :l«jgA. 8b :^tjSB. 8c : 

ll«SC) 
9 

10 ^H^dOa :^PMA. 10b:^Jl^B, 
10c: ^fmc ) 
1 1 KSA'/I^T" 

12 i^^x:?'- 

13 yxhmmus, 

14 

1 5 -fey-i?-- 
50 16 I.-:?!? 
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[06] 



mm 




1 



(P-KP^f>7+*«)S 



(10) 



t#^^l 1-61386 



[07] 

11 9- .11 



If 



7 



z 



[09] 



(11) 

(0101 



I saxs 
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